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Abstract of JP6311743 

PURPOSE:To make it possible to convert 
input to output and reversely convert output to 
input, by using a control circuit for turning on 
and off a pair of first and third switching 
elements and a pair of second and fourth 
switching elements alternately and converting 
a voltage into a different level from a DC 
power supply. 

CONSTITUTION:A control circuit 34 is used 
for turning on and off a pair of MOSFETs 21 
and 30 and a pair of MOSFETs 22 and 31 
alternately with a given interruption in 
between. Then, the MOSFETs 21 , 22, 30 and 
21 have each sine-wave drain current, and 
each rise and fall waveform of a voltage 
between drain and source becomes a part of 
sine wave. In this way, a harmonic factor is 
reduced and switching noises are towered. An 
overlapped current waveform with a voltage 
waveform is also reduced so that zero-current 
and zero-voltage switching is realized with a 
small loss in switching. Moreover, since a 
converted DC voltage is different from a DC 
power supply, input/output two-way conversion 
can be carried out in operation. 
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(57) CSii!5] 

mm ummmi(Dmm\zmiRzfm2<Duos- 

FET2 1, 2 2(D^mm^^mmL. MOS-FET 

2 1, 2 2®il9ij[HisStM^JirmiRt/m2ro^}-jEffla 
>5^>-!t2 3. 2 4®it5lJIiIte«:SS?U, MOS-FE 
T2 1, 2 2®SfiB?^t^}>JEffla>5'>i}-2 3, 2 4© 
»i^^t®M[Ch7>y;40i;*:#«g4at'J7i' h;!^ 
2 7 t©ifi^Jll?S&S«8U h^>X402^#*S4b 
©p^>ffiJC^3RZjJ||40[)MOS-FET3 0. 3 1 ©H 
5lJlHlllS*«i^L., MOS-FET3 0, 3 1 ©SlKjiSit 
2^#«|4b©4'M/StOMlCft#9Sr«i^b, ft1?r9 
tM5lJK¥fin >'7'>-y- 8 SrS82b. ©JWIilK 3 4 J: 
0MOS-FET21, 3 0i:MOS-FET2 2. 31 
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MIBM 1 RZfm 2 ©iJ>BEffl3 >x>"!J-©«iKjfiii<Dra«C 

mmi^. iirfeh^>x©2^#^op«{c^3Rt;®4 

1 m^$^ 3 CDX-f f^>^^3?l^ tMIEH 2 RI^B 4 ox 

i*if$Sii:-r§DC-DCn>A-^o 
[»*a2] mriai|lS:t/:m2®X^-;/^>i'5g^a: 

mM\zm\msm2(DV<mmziy^y^^^^^m\^it 20 

ril|:*3BlJ fc^ODC-DC3>A*-3'. 

[K^:B31 SflfB«3&a;^4CDX^'-;/f^>y*^i: 

mmizmiRzs?52om^m^^^'^mmLft rs^:s 

ij ~ rgf*]i3j onrn*>tc|H«©DC-DCn> 

A*- if, 

3ft»KE«® D C - D C n >;^-9. 

[0 0 0 1] 

Mai±<D?lJffl5)-m *5!?SttDC-DCZi>A-:?, 
75iO)«*[nJilf^*t Bj^;5:D C - D C 3 ^A*-^' fcMf^ 
[0 0 0 21 

d tt-K ic D c - D c 3 v/'?-^' dtffiffl s n 

«, H6K^-rfia6©DC-DCa>'A*-^'tt, h5> 
X 4 © 1 i^#«»©MSS lZ±X-( y^yifmf3 t^-i :t 
-H2i:SiS?iJtcgliKU h7>X4 0 1J^^«8©4'^ 
jStt^X-f y?^>i'SI^ SRtX^'-l'it- H 2 ©^iK^iltt 

®wtritMasi<£i«i^L. h'yy7.4(D2:kmm\zm 

)V 7 >^y^ 8 *^ &&5¥t&lElSS5iS::fr bT 
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-5'tt3fii7*y-H:;&iCn>A*-5'-t?J50. ^x-i-^y 
1 oa[SiEmJE$«J^ife!fi:i!fiE«JE(t^JSlb> h 5 >X 4 tr 

ibts^^immmzii y> jg}gjSc32«s£mjFE*«ssfiUEic^s 

U T^UTi' h;i/7RrKJF«n>'x>1}-8*»e>Ja:5¥ 

DC3>A'-^'ojSffi«aitLT. tS3R©*if?mmiigsa 

xnmnM \ 0©3SSSS:SiS[Hl!Sl lStX¥?tlHlSSl 2 
DC-DC3>A'-:5' 1 3J;:.kOA 
9 te'iJS;Sjt«Eaffi*ft«&-r5 ^JSx-f y 

14. 15*a, a' {IIJC«iKLT^«fflDC-DCa 
yn—if 1 6 SrDjf^^it, l^BtA'-yT^'J 1 7 2:!«*m© 
*^IHC««fr-5. *ifc> ffifflUjl 1 0 ®l?m^{C;feV>T 
^jex-Tyg^l 4. 15*b. b' Wc«JD#;iTiS:« 
fflDC-DCr3>A-3' 1 8&«lf^$-B-, nyy-^)n 
Oil«Em:^S¥i&[3Kl 2Ci@lfflL. DC-DCn^A 
-^'1 3K:J:Oft^9tCi£:^S;5:itiii£mE5£«l&UiKtt 
BI8 0«l«f««igflB-e^Stl5DC-D 
C3>A— ^13, 16. 1 8 tLTli. 06 fc^T^ 
* 9- HMOD C - D C3 >yt-:5'®f^t> D 7 kZTF. 
•r J; 5 75: 7 ^-f Ay i^SiOD C - D C 3 >/■?— 

[0 0 0 3] 

[56K*«»gtb<J:5<hT-5SS] Se&I/H 
7©DC-DC3>n— ^'■Ctt. *X-f ^/^'■i'i'JdT-S 
S^}^iST:t> • :t7i&f^$-a--50t?, X-Y >;;5^>i^/ 
^XifiS'<. iX-1->yf^>i^*^3 0mfiSS[}ei 

«BEJSJ^©aift 0 "b#^Vi©T?. X-f y^yif^^i^m^ 
■r«^^**»ofc. !t#lC07©77'f/'«!y^S!DC-D 
C3>A*-^'{C*ViTtt. *X-f s/5^>i'*^^3©X-f 
i/?>i'«SfE*^H:ftife^^©fcise). 0 6©>'*'7-HS!D 
C-DCzi>A*-^'J:i3X-l'?;5^>i^a**«:*:#t^ * 
fc, 0 6SOT7©DC-DCn>A*-3'tJ> 

n^)©t?. lil:^3fi!l*^e.A*ffliK©39;&|6ll!i<^(i^Bltn? 
a&s. Ji©&*, H6St^0 7©DC-DC3>y';— 5^ 
^«siA«ig8tc^-r*n?m«!!i^Bfcffiffl-r5«^, a- 
ryT^U 1 7©^mKi/:iS:flffltc-?-n-en3S«ffl&(y^:«:« 

fflDC-DC3>/'(— 1 6, 1 8 *<fJStl/fc. * 

fc. zinf><7>m^^mKimx^tiit\zmmx^ v^^i 
4, 1 sfeijjstLfco -^-n®:. Mf?mmiggti©^e 

[0 0 0 4] Jlc^^gax'f •>5">i'y'fX^x 

- D c 3 > A'-^ <&a«-r 5 t s e w t-r -5 , 

[0 0 0 5] 
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S4CDX'f s;5^>i^aS^®SliK^tffirSE2^#«©>t«W 

1 RrXm 3 ©X'f >y 5^ >i^5S^i:«ltB^ 2 SCXm 4 

2 (D»&f^=iyy=yii-t.mm\zm 1 Ri^m 2 ©s 

[0 0 0 6] 

[fPffl] ^X-f <;/g^>i^^T*t:t>iKli©t#t#X-f 
StrJ:t), 3i±DRI^ScTD*^iEa:lR©-S5t*«. 

$5. mmmmiz^r)mi&z^m3(ox'i 

> ■ :t7»lfPS-&Tit8SmiIg©aJEEt«S>S?.k-^;U© 
[0 0 0 7] 

filT, *filWlCiSDC-DC3>n-^'© 

*Jfi«3J=£01~E3 5lC»-:?ViTltt?«-r^o fit. 

c;:^ 3 ~0 5 Tttia 6 ~ia 8 c^-rsnf iCl^- 
®a5i}-fcttra-©^^s#L, -t-wK^Bs^BS-rs. * 

SIJf6{^j®DC-DCn>A*-^'a. 0Hc^TJ;5(c. 

fissmis 1 (Dmmzm 1 sc;^ 2 ©x-r y^yi/mi't 

L'T©miRt;il2©MOS-FET2 1, 2 2 ®iI3?U 
l|lRt;ff2©MOS-FET2 1. 
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2 2©it?iJlHlKi:M3^JfC^lS.^/f||2©5i'jEffl3>x> 

u- 2 3 , 2 4 <DW.mm&ifimm-^ti. m i mm 2 ©m 

OS-FET2 1, 2 2 tM^C^lRl^m2©*«ffl 
3>7'>-9-2 5. 2 6*t:S..Jr^jj^$nTVi.5. #MOS 
-FET2 1, 2 2©«i^^i:#5J'IEEffl3>x>-!i-2 

3. 2 4©SM^t©M»ctt, h7>x 4© 4 

-5. Sfc, #^)-ffiffl3>5=>-y-2 3, 24tMMIClll 

Rr;m 2 ©ssKsg^ t UT©^ 1 s.t;ig 2 ©y^r h 
JO 2 8. 2 9*t#>*8^itisnTVis. ^ixt;m2©y^ 

:t-K2 8. 2 9«mi&y^ll2®»ffiffl3>5'>*2 
3. 2 4©2*^mS:l&±-r^>fci!6©fe©-C*S. h5> 
X 4 © 2 4 bropSatCtt^ 3 Rt;^ 4 ©X-l" y 5^ 

^i/ltl^^t LT©^ 3 RIC/C^ 4 ©MO S-F E T 3 0 , 

3 l©lt^J!HlSS*i^i^$n> ^MOS-FET3 0> 3 

1 omm^t. 2 )!KmmA\i(D^m^ v ':tt.<r>Wi\z\%^^ 

9 *tg?!Bl!$n. 9 tMJiJfcTi&n >x>1}- 8 
SnrVi-S, Sfc, m3 2S:C;^4©MOS-FET 3 
0. 3 1 tjte3njtc^3S;U^I|4©ft^ffln>'7^>-9-3 
2? 2, 3 3*^=&^1Ki^^nTI.^^. ^l~^4®MOS- 
FET2 1. 2 2v 3 0, 3 1 ©y— hSKPfctt. #M 
OS-FET21, 22, 30, 3 1 ©y- h^^-fCftl 
fflHi^S##t-S^fflI|sIK3 4?!>SSi^SnTViS. =&M 
OS-FET2 1, 2 2, 3 0, 3 1 ©y- hJSTI'W 
We^Sft-^-r-SrittCilO, ^MOS-FET2 1, 

2 2, 3 0, 3 1 S;:^> • :t7i!lfP$-ti-SClt*iT# 
5. ■CQitL^. $iIfflI|5IK3 4fC±D^lSr;^3©MO 
S-FET2 1, 3 0 tm2&T/ll4©MOS-FET2 
2, 3 1 i:?£32StC:t>'- :t7ftf^$-y-Titt(Smfil© 

30 ^^L\%m£.^v^)v<i^wmmzimt^^t.i)^x^ 

[0 0 0 8] ±SB©«^C*3ViT, ft«|?lia»3 4*i&|g 
l~m4©MOS-FET2 1, 2 2, 3 0, 3 1 ©y 

- h^^c-en-en02 (A)~(D)fc^-rMiiie^«flE 

S3©MOS-FET2 1. 3 0 2 Rt;^ 4 ©MO 
S-FET2 2, Z \ b-^ttrnz^y ■ is^yWi'f^^^ 
•S. lll&U^m3©MOS-FET2 1, 3 0*»:t>iK 
fi8T?m2Rt;il4©MOS-FET2 2, 3 1*«:t7« 
40 8g©t^«, it8g@llil©SE©¥^}-©«BET3*6a3n 
fc:^l©5>ffiffla>5^>"!J-2 3*^?.x:!^;u^*i4S:ttJS 
n, ^l©MOS-FET2 1, *gfflU7i7h;i^2 
7, h7>X4© 4 a©SK-C«»£*t«En-5. 

::©t^©«SStt, ®i©»ffiffl3>x>-y-2 3i:*S 

ffl'J7^ h;i/2 7©iiC?lJftJ6{CJ;DiESfettt;JC^. 
ntl^^tC, h7>X4©B«S85tUT±D^gB©H 

ftigE**«:^^lcafl:$n^*^e), mi©MOS-FET2 

1 © H v-r >mffi I D s 1 (DWimtm. 2(0 tr^-r j: 5 
m^hn.^. h7>X4©2;*:fl!lictt*s«SijAt 
5» S3©MOS-FET3 OfcS!EnS*i&, f53©MOS- 
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FET3 0C50H W>aSSlDS3C7)JS^«S2(J){C^ 
[0 0 0 9] l|l]fct;il30MOS-FET2 1. 30 

®2CD^>ffi^3>7'>it2 4. m2cO*Jiffln>5^ 
>'y-2 6. ^Sffl'JT^ h;i^2 7. l*^i^4a(^jSK 

fc. hy>x4 0 2'Am\zhmmf}mn. 2^#^4b 

3>x>lJ-2 5, 2 6, 3 2, 3 3th^>X4<D^m 

m4a. 4h\z^r)^mi^mffi±'r^'f}^^. miRums 

a)MOS-FET2 1. 3 OCOHlx'-f >-V— xr^iefiE 
Vosi. VDS3^m2RUJm4C0MOS-FET2 2, 3 

\t. m2 (E)Rxf(F)\z^'r,i:3\zmm^m<DiL±y). 

uT 0 &i^\ZlE^^(D 1 / 4 «M J&^iS^bnfciS?^ t ys: 

[0 0 1 0] ||lRr;^3CDMOS-FET2 1, 30 

OHV-f >-V-XffimBEVDsi. Vds3 ^ll2B:r;^4 
(DMOS-FET 2 2. 3 1 O H l^-f >- V-XP^I^JE 

vd,2. yi^%4<D^^(r>f&mm\tmmmmi<Dm&\zttm 

fSo *fc, 0 2(G). (H). (J). (K)CDS->iSr[C^-r 
Jl-SlC, l|l'-:ll4CDMOS-FET2 1. 22. 3 
0, 3 lCDFl^'1'>e«aiosi'- lDS4<^)§>«?C0&'iSfiifi 
0 2(1) iC^fft^Sr 9 $i«nS«i« 1 0 (CltWLT^jb 

[0 0 11] ±ffi(Dj:'5fC, *^iSMT{i^MOS-F 
ET2 1. 2 2. 3 0> 3 KT^Hl/OSfiSlDsi- I 
DS4(Z)#«^AtiESi8E«t)S:0, &MOS-FET2 1, 
2 2, 3 0, 3 KDp! V-f >-V — xraftJEVosi-'V 

*fc. S-MOS-FET2 1. 2 2. 3 0. 3 1 

ueEEXi'!y^>5^ (ZCS. ZVS) HmSL^tl. X 

aJm40MOS-FET3 0. 3 1 ttt^3feTtt5^^ :t- 
HT«^Sn^ d ^^^#;<i^o;^c;0^. MOS-FET«- 

^« Mic. mmmt&3 4\z^KimiRz^m3<Duos- 

FET21> 3 0 i:m2Rr;^4©MOS-FET2 

2. 3 lt^&32StC:t>-:f>^»f^^ii:TitSg«ailCD 

m^t\tmys:^u^)\^(Dmmn&iz^iSi:r^(D^. 

(ft?S9) flJd^SA* (it«E«SSl) ffl-siSieSJEE*^ 
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e»mi'-ll4©MOS-FET2 1. 2 2. 3 0, 3 1 

©y- h^Ttr-en-^na 2 (a)-'(d) fc*-rfM«fi^ 

T§fcttT»^« 0lcD(pIK<^tB:ftSffitth^>X4O 
l'^RZS2:k^m4a. 4bco#S:itTft^$n^C(htl 

- D C 13 >/t-^ C t 

[0 0 1 2] *5!^ODC-DC3>A*-^^«. ««J^tf 

c - D c a > A-i' ^mm vrcMi?mmmmmi:7f:ro 
m3<Dm»nnmmm\'^. ms\z^r^t?k(omi¥mnm 
mm(D^mmRzftscmmD c - d c n >a-3^ 1 e . 1 

i$^i 9tt^:^fRi»fP^tpitgTftS^^6. ii^^ttSlfflm 

mi O0^m^mmm9&i i^sczf^mm^i 2iz^y)m 

DC-DCn>A-i$^l 3lC.tDft^9(Cit:^ 
a? S;?5:lti?SSJBE^«*&-r^«t«tc. D C~D Cn>A*-i$' 
1 9*^e»n-/5"U 1 7t-Big«E$«J&UTA^/xU 1 

7 sffi^mo«^{c«jtb. ffifflmag 1 0 

VT-^J 1 7c?)iS«SJE^DC-DC3>A— ^ 1 9{Cci: 
D^SHKl 2{c:j@|fflb. DC-DCn>A*-^l 3tc 

^0 ^(Dfz^. ^^5l^i^^g^:Lfcn^y7"U 1 7(7)3K>6i^ffl 
02'&(DDC-DCn>A-5^ 1 6. 1 8 ^ 1 -^tC-T^ 
C:t*<T^^o *fc. 2'&<^DC-DCZi>A-i$^ 1 
6. 1 8COl6f^^^D#A^fc5^)CO^#X-r-/5^1 4. 

[0 0 13] 'A\Z. SrrlBc0^iS«a|ODC-DC3>A*- 

^^sm^mmtvrzm^m4\z^ro m4(DDc-D 

Cn>A-i$^«, Sl<D0S»fC*5V^TmiSt^m2COM 

OS-FET2 1. 2 2C0S->!rCOy— h^TiiHl/'f > 

i&Tt(Dm\zmiRzfm2<Di^W}mi&tfi3b. 3 6^^ 

n^^tlftj^b. ll3&a:^4<OMOS-FET3 0. 3 

1 (0^^ coy- h«s^ t F w >^=ft<om\zm 3 ikzf 
40 m4coe»fflStt3 7. 3s^^n^nmmv. mmm 

K3 4^pI!aSJh'^>X3 9. n>5r>1J*4 0-4 3. 
X - H 4 4 5 1 RZSMmmm&m 5 2 -C 

[0 0 14] |g4 0InlKtc:feViT. itSitSM 1 ^itSft 

«jE*t«j^$n^i:. miRzfm2<DBW}mi&m3 

3 6 0fSin3^lMceSfE55^^S5nT||lRD^II2<^MOS~F 
ET2 1. 2 2(7)fBin30^:^^^>WS8tC:^ci:D. h^>X4 

<7)i:;!>:^S»4a{cmH£:f5t%*f c:c^«i£tiplfflsi h 
^>X3 9CC>#«I3 9atCfeB3iIll$n. ##il3 9b-3 

50 deizmmnmifi^^-r^o ^i<dmos-fet2 i*« 
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:j->L.fc«-&«, ®lRr;t||3©MOS-FET2 1, 

3 0 h-V-;^raiCiE;5[PJ««E*tf!febT# 
MOS-FET2 1, ^ ^l^i'lEW&Ve-m-Zi.^W^X^i^ 
>!RSglr;^0, ^2Rt;r||4®MOS-FET2 2. 3 

OS-FET2 2. 3 l*t3e/t>f TX$ni^l^»C;i-7tt 

ffi^«Jt-r-5. m2©MOS-FET2 2;^>t^> 

U?tJS-&«. :^2S.r/|g4©MOS-FET2 2. 31 

3©MOS-FET2 1. 3 0 J&tjeA'f TX^tll^^JC 

l~|g40MOS-FET2 1. 2 2, 3 0, 3 1 

a, 4bfC*««JE*«5!^L/. m^^WfRigm, h9> 
X 4 ® ^#18 3 9 a~ 3 9 efflffitt*«K« L-T WfiafD h 7 
>X3 9*t«afd*?«*>6W4i:$n, a-#il83 9a~3 9e 

F E T*i:r 7ti^lii:i*-5H5tCKtC:t7*i^-ea5ofc 2 
<DMO S-F ET^tiEjf MfPfflJCJ; 0 H^fc:t>«Mi: 
:t:T®MOS-FET*t:t7!R18t;4-SWfc:t> 
iRJgT S o & 2 O OM O S - F E T A-1" 7 X ^ nirl 

iD, lllR(:/^3©MOS-FET2 1 tS2Rat^ 
4©MOS-FET2 2, 3 1 t*t^SlC:t> • :t7i!l 

9 ^EiSiSiiJii 1 <M}ciett&«-&a. s 3 st/s 4 

»fflfi«l37. 3 SfciD. SI3KtKm4®MOS-F 
ET3 0, 3 l(OMnd^*J:t><RSiC34t). h7>X4 
0 2 *#«84b{C«ffi*i%^-rSt*^(C 1 ^^#«4 atC« 

n. SlRtfll3©MOS-FET2 1 t^2R«:;^4 
©MOS-FET2 2, 3 1 > • :t7ftfP 

[0 0 15] ±IB®±5t. 04©|gJfi«IT«Ml~ll 

4©eftfflg$i3 5~3 8^CJ;tlml~B4©MOS- 
FET21, 2 2, 3 0, 3 l©{Bin*^?£*>4^fl8lCL. 

Teifts-tt, ■5iiafph7>x3 9©fiafD#tt^iijfflLT 

Bl~ff4©MOS-FET2 1, 2 2, 3 0, 3 1© 

A«e»ileI?S. 58MI1S5^) Sit^St-sriC, h7>X 

4 © 1 ;*:filXtt 2 ^ffl!|©Mn*> &-CfcmjEEJgS:*-r*fi!l 

04©|1I8S 

t*ViT, m3RrJf^4©ES&fflfi«l3 7, 3 8>£«IIIS 

rntf. h7>x4©ij>:fi!i©i!>.*i&et!is-a-^>i:i:*< 

•t?#, fS 1 RtXm 2 ©fiKfflfiSi 3 5, 3 6 *€BS-rn 

h7>x4©2^ffl!i©**^ee«i$-ii-5;:i*t-r^ 

CO 0 1 6] 04©^W©DC-DC3>;'?-i'tt, 
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JcfiJfflT?€S. ^si^K. 04ir*iiTft^59©«fcr)C 
A«yrU17 (03) &«i^U m3&t;ig4©EI6ffi 
ffitn;3 7, 3 8 5:#ll§-rntS. 04©[lIjSSSia 3 IC^f 
^S<?f^«aiSB©DC-DCn>A'-^' 1 9tbT^ffl 

A--i^xu 1 7fl(*^e.T?»e!(ni-rit, s^s 

ill o»^^©i5*-e»i$ii:^.;it*iT?^> rafflmasio 

*^^«L.fc«^Jcn-;/x'J 1 7©X*Jl/^SrA#9 m 
3) {r«)|i&-rsrt*tT#-5. 
ifl [0 0 17] *fB95©lliiffi«»ltfSB©IIJfiWtClS?g$ 
n-fa-TC^SAiBrffiT*-?). CJ;1«, ±l2©IIJ6«i!lT 
«m 1 4 ©X< y ^>^'?g^ t LTMO S -F E T 

(J-FET) , A*-1'#-7h^>v^X^, SCR (iS* 
Elt3«^-9-f UX3') ^©flfi©X'f y?>i'5g?«:ffi 
fflLT'bJ;^^. ±fa®SIJS{HJ©*SfflU7i' h;i' 

2 7*h7>X4TlE*a5««£ (m«. h^>X4© 

a) >-y-ttMOS-FET©^^^*&fJfflL'TfeJ:VJ. S 
&. ^lXt^®2©3''f:i— H2 8, 2 9tm3RtXM 
4©ftgffln>x>1)-3 2, 3 3tt#BSLTt><i:t>, M 
JZ, 0 5lC^-rj;3fr, E 1 ©llii0y©[pIKlC*3VsTfi 
mm 1 ©-^^ffl^lll%3 4 a:©|B](ceSll»I!»5 3 ^ 
Si^ bTffii!iS:©D C - D C 3 t l/T<b a: V». 

[0 0 18] 

[^K©S!im] K±©J:5Jt, 2ti:^ig-e«^X-l'-y?> 
y*T©S»£jStjeRt^«ffiffl[Jg©-»^i-*<IESig«i:;S: 

?.©T, y-1'X©MEgi:^-2)ii5SliSti£5i-**i!>5ft<;a:D. 

X-f y5">i^?l^©««EigiJPt«]BE&Jg©a)a:0*^^;S: 
Vi©-C. -enftdfERrXIfDajEX-f y5^>y (ZCS, 

zvs) *t)i^sn, x-f 5'5^>^^«^*<SM-r^:it 

-ewfc*, *X-1'-;/5^>i'lg^©5IISl*&<£ 
iSf!feffl7^>«¥©^ft*/hS< bTHe 
©/hJPib*0S;:t*Mtgt?S:^o Ml', ^;^l^!!)f^*« 
BltgT?*^©T, m«iH?mmMSS©A'<yi7 7-;/:/ 
ffl A' s/ 5^ U ©*«fflRi;&«ffl D C - D C 3 WN'-i' t 
UTffifflr^.«^, fie3l6i2«i:bfc2'&©DC-DCn 
40 yn-9^\-^\Z-t^Z.hm-Q^^, LfcA^oT. 2-& 
©D C -D C n >A*-:5'©«|f^S:«I»}#AS;fc*©^S 

B©«Bflii$*faiSflsUT«'g'&t5;iS««?©«*^b&ia 

[01] 2|!:f!?3©^Jfi«l*^-rDC-DCa>A-3' 
©«^lHliiS0 

[02] 01 C*5tt^^MOS-FET©y— h-V 
-X W&I/f H l^-l" >- V-XM©mjEt«MO S-F E 
5» Tfc»En5«Sfttft1lf«8!E*^T«}g0 
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(6) 

9 

\m 3 ] *^0>gcoD c - D c n ^u^^mMM 
[04] m\<D\^c-Dcnyn-9^^m%mMt 

[0 5] mKO'DC-DCnyn—^^^m^t'LTz. 

[06] DC-DC3 >;N'-^^CD«e*fiS|S:^'r 

[0 7] DC-DC3 >n—^(Dm(D^^m^7rcm 

[0 8 ] S«|g^BS^t-:/n *y 0 

[fgp^oiiiM] 



#0a¥6-3 1 17 4 3 

10 

1. . . ii[igmas> 4. , . 4a. . . 

mu. 4b. . . 2^^«8, 8. . . ¥«n>x>it. 
9. . . 2 1. 2 2, 3 0, 3 1. . . 

4(DMOS-FET 1 -114 COX-f ^yf'>^5^* 
^) , 2 3. 2 4. . . |glKy:||2C043^EEffl3>x> 
•9-, 2 5, 2 6, 3 2, 3 3. . . H 1 '-ll4CD«liffl 
n>5'>1t, 2 7, . , UT^hJk 2 8, 2 9, . . 
^l&^||2 0:5^-f:t-H 1 StX^ 2 OMSS^ 
^) , 3 4. . , SllWlell^, 35-38. . . 
4(7)eibffl»ta> 3 9, . . pIfia*[lh^>X, 4 0-4 
3. , . uy=fy^. 4 4-5 1. . . !yx±^^:t— 

F, 5 2. . . mMimmmi. 53. . . mi\m 
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